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SLIDE 2, THE CKM TRIANGLE

The CKM Triangle
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SLIDE 3, B� � MIXING AND V ��

B � � Mixing and V ��
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THE DØ DETECTOR

� Located at the Tevatron

�

�
� collider, operating at

1.96 TeV.

� Multipurpose detector.

� � � � C � � C � meters.

� Central tracking in a 2 T
magnetic field:

– Silicon tracker to L2 LA � .

– Fiber tracker to L2 LA � .

� Calorimeter (EM + hadr.).
� Muon detectors, with 1.8 T

toroid, extends to L2 LA � .

� Trigger system (write 50 Hz
to tape).
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SLIDE 5, ANALYSIS OVERVIEW

Analysis Overview

Use two semileptonic decay channels:

4 �R � ��� R� � � � @ ��� R � 	�
 F

4 �R � ��� R� � � � @ ��� R � � N � � � F
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� Charge of muon gives flavor
at decay time.

� Jet charge, secondary vertex,
muon or electron at opposite
side (production time).

� Same sign - one oscillated,
opposite sign - none (or both)
oscillated.
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SLIDE 6, ASYMMETRY AND DECAY LENGTH

Asymmetry and Decay Length
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Decay length

� Measure decay length (

� : � � ).

� Include boost to form Visible
Proper Decay Length (VPDL).

M� � :  @
� : � ���
�

��� � �� � F 	 @ �
� � �
 F( � + �

� Form asymmetry �  � � �� � ��� � � ��

� � �� � �� � � � �� as a function of VPDL.

� Compare with the expected
asymmetry for a given � � R .

� IJ + � M� � : � � .

� �  ��
� � �
 	 �
+ �
 from MC.
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SLIDE 7, DILUTION

Dilution
� �  � 2�� C , 2  � � �� � � � � �� � �

� �� ��� �� � � .

� Multiplier of the ideal � C

asymmetry amplitude.

� Measured in data using4 ��

oscillations.

� Amplitude gives � .

� MC shows that dilutions for

4 �� and4 �R agree.

� Dilutions for4 �� agree in data
and MC.

� �  �	 �
 � � �	 � C � .
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SLIDE 8, SIGNAL SAMPLES

Signal Samples
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� Impressively large semileptonically decaying4 �R sample.

� Based on 610 pb� � of data, processed up to June 2005.
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SLIDE 9, SIGNAL SAMPLES
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Tagged Sample

� Flavor-tagging efficiency for combined opposite-side tag
is 12.3%.

� A 4.2 k candidates after flavor tagging.

� Useful signal fraction is 88.3%.
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SLIDE 10, THE AMPLITUDE METHOD

The Amplitude Method
H � R� ��� � �� � R�R @�� F �

I� �
�	 D � � C 	 � � 
 � �� @ � � R � � � 	 I F �

� If oscillation signal with � � R then 
 reaches 1, else 
 � C .

� Scan � � R and fit 
 � � 
 by minimizing the �( between
the expected and observed asymmetry.
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SLIDE 11, RESULTS

Results
� Limit: Where 
  
�� � P � � 
 P � P could fluctuate to 
  C .

� Sensitivity: Where 
  � � � 
 P � P could fluctuate to 
  C .
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data ± 1.645 σ (stat only)
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D∅ Run II preliminary

∫ Ldt=610pb-1

� Combined limit:

� � R�� �	 � ps� � at 95% C.L.

� Combined sensitivity:

� � R�� � 	 D ps� � at 95% C.L.

� Largest systematic errors:

– Tagging purity.

– I �I contamination.

–4 < @4 R � � R� � F .
– Resolution SF.

– K-factor uncertainties.
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SLIDE 12, NEW WORLD AVERAGE

New World Average
� Includes preliminary RunII CDF and DØ results.

SARA LAGER, STOCKHOLM UNIVERSITY ICFP 2005, OCTOBER 3-8, CHUNG-LI, TAIWAN



SLIDE 13, OUTLOOK

Outlook

� The Tevatron is entering a
new b-physics era.

� New silicon layer (Layer 0).

� Increased bandwidth for
b-physics.

� Include hadronic decay
modes.

� Will reach sensitivities well
beyond 20 ps� � .

The Tevatron = high � 
 physics +4 R factory!
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SLIDE 14, BACKUP SLIDES

Backup Slides
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SLIDE 15, VISIBLE PROPER DECAY LENGTH RESOLUTION

Visible Proper Decay Length Resolution

� The VPDL resolution is taken from full detector simulation.

� Adjusted by one global scale factor derived from
data/simulation comparison.
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SLIDE 16, EFFICIENCY VS VPDL

Efficiency vs VPDL
� Due to lifetime cuts in the4 R reconstruction the

reconstruction efficiency depends on VPDL.

� Efficiency curve done for each mode, and the different
decay modes have similar turn-on curves.
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SLIDE 17, THE K-FACTOR (NON-RECONSTRUCTED PARTICLES)

The K-factor (Non-reconstructed Particles)

� IJ + � M� � : � � .

� �  �
� � �
 	 �
+ �
 from MC.
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� For each decay mode, the distribution of the K-factor is
taken from a simulation.
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SLIDE 18, RESULTS PER DECAY CHANNEL

Results per Decay Channel
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